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±iaxs (c) T'ii, ±Seil2^-a-ap*'^±8a»*J®^®{c^-^$tiSz:i:lcj: 

0] m^«7^;ti±8(cia«®«S[^s^=-m®#i{:&&ic^v%T, 

±fHX@ (c) T'ti, ±IBII2^-a-SI$;()'J±iaS#®^BlC|g-a-$tiS3ilfCJ: 

±iaxS (c) -Tii, ±faM#:(^P H:*^3^±l iaTT'feSZlhS:#mi:t- 
[it*:©! 2] M*]S9:;b^e)i 1 ® l o{cSa«(7)«!!ti|S^-m©f^ig 

-hia^^'A^'Kti, TJi^^'xU^^, Dps^f>A°^M. *fcliCCMV^> 

[fl^^i 3] »*]©7*;t:^i8^csa«®«S[!lS^ll®f^i^{:&^^cfev^T, 
±fax5g (c) T'ii> ±iaii2*§-a^giS7t)'^±fa»*t©*®{c*g^$tis^i:{cj: 
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±mxn (c) X\t. ±fHII2^^BiJ35)>±|B«#®^ffitC^-^$tiSCl2:(CJ: 
T, 

m^^i 6] W^^Si 3*^^1 5a)v^1*4^*^ 1 ^icSe«®^SS[!|S^-jlo# 

[0 0 0 1 ] 

n^^mmmxmwimzmmt^nmizm-t^o 

[0 0 0 2] 

* 

o 

[0 0 0 3] 
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[0 0 0 4] 
[0 0 0 5] 
[0 0 0 6] 

[0 0 0 7] 

r:Lmmt^is^wn^m^&wi±K^^izM^t^i&'€(omiLii^Mt.ifix^^^o 

[0 0 0 8] 

(Adv. Biophys. , Vol. 34, p 99-107 
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[0 0 0 9] 

o 

[0 0 10] 

mi 2 (b) tC^-rXT^^y yX', ?gt^ls24li> >>rL-^n-7.^IK2 3 
[0 0 11] 

r^tc, BI12 (c) (c^-t^^-T-^y >^X\ StJ{c^?^#®Jci!IMb;^c?K^2 4 ij: 

ia[M^4 5tt, y^;b7TXj^2 6(Z)T^C#*bTV^<. 
[0 0 12] 

mz, mi 2 (d) {C^-tX^^y^T% T^;i/:7TX]^2 6(DT{C, 
M'A!|S^4 5® 2ii^:7tj^^m2 7 &?^figt-'5o gl 1 2 (d) iZ^-t^O 

iz. r^;i/7Txm2 6 i:^>7N°^'Kia[:|S^4 5® 2ri?c^^^ll2 7 i:*^^^^ 
M2 8(DJ:C> a«2 1 (>yv^y^jLj\. ij-^^yif')y\^\ 

[0 0 13] 

[|§B.^ A'^^g-^ L i e) ^ -t -5 ^11] 

hii^Li-^ffii^. IMo^'^^o^lsmx^i.. mi2 (d) ic^i-;^7^>y JI2 

[0 0 14] 

^ZV±7&0)^^^(D:^miZ^\^^X. P H 7>frfj£T'^>A°^^;()^V-1'-t- 

%ffoi:e>^^-^(c, S^go^M-S: p HI fiT5:X-f^::^mmti^^n-t^^oiZ7 

V ^ {C ^ b ^ ^ V ^ Z. i: =fe; ^ e> AHC ^ 4X T 1/ ^ S o 
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5: -r s r & a i: -r -2) „ 
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X@ (a) i:, ±IHm2j^-^||J$:M^$-ti:-5J;e>tC^ffi«a^tlfe«*J^Mit 
■t-5Xg (b) ii, ±gH«#®m$:> ±SaM^$:^ti^?Kf2(sjcg5MSitS^i: 

[0 0 18] 

m-lfz^m.X'^'&^M. $ ^fc^l^-^§Mcfei^-5^g5{^mcj:oT, 

[0 0 19] 
[0 0 2 0] 
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^> IC ^ a ^ tl T V ^ T J: V N o 
[0 0 2 1] 
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^ J milt, ^m^r ^ J mizum^ nx is . ±sbx^ (c) xit. ±faii2^ 

[0 0 2 8] 
[0 0 2 9] 
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9 



£tiE# 2003-3023873 



#2 001—343526 



immmm i ) 

[0 0 4 1] 
[0 0 4 2] 
[0 0 4 3] 

"^yUW-^i 5 ^^Wchf^mi^i 6 «=Ki 1 ^Wii!\si e^Pizm^-t^ 

. ziCDZiiitCcboT, :/^^^^-Pt'7>(^:^^^~Vttr^m^lzm^'Dn^ 

[0 0 4 4] 

^{c. 01 (c) iz^tj:mx\ mi^i 6tpf)^q,mmi i^m'jffi-to 

[0 0 4 5] 

&.±<DXm^mX. S«l l®*®±{C?^^$n?^cTJK7xU^:/MS|S^-l 5 
[0 0 4 6] 

mz. ^xmiz-D^^xmrnizMm-t 

[0 0 4 7] 

^ODSAMl^ (self assembly monolayer film) (¥J^ 1 l¥ 

J , ^mi 2^3^) {CJ: y?^^-t€>. 
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[0 0 4 8] 

:^MMMMX^it. 01 (b) IC^-TXglCfeVNT, ±1201 (a) tC^fXg 
T#e>tlfc»«l 1 5:. 73J<7xU5^>«^-l 5§:^^^Lfc?Sflsl 6 tcmMI" 

S„ *^»^T'M-rST5i<7xU5^>l[!|Si^i 5ti, M(Z)WBi^jffili^®ii 

5ii, #^^^c^#tt(5[)^^v^#Jt$:^•r5^>A^R-e&^J> 4 m^is^ifi s 4, 3 

[0 0 4 9] 

0 2ii, :*:^]if6?^MT^^Mt-Sr5K:7x';5^>^!iS^-l 5 ^^^6*1 (C^ 1-0 
^■5o r3J<7xU5^> 1 5 ^5i;^#JT'feSi:M.^^i:> 02{Ca^^J:e>{C, 4® 

mmS^. 3|lI^«fl8;ffiS3^<i:t>*2|glM$a;||l|S2$:f^^65lCl*-ro5^bTVN-6o 
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T^K^xUf^^TO^-l 5li, 2Ia^^^|fiS2#i£©#§P^R2^CfcV^T, M 
(7)r/j<7xU5^>^!|S^-l 5 i: 2ii(D^>r;r>$::M-bT 2M(D^^$:?^f!g-t^3 

[0 0 5 1] 

03 (a) feJ:t>*03 (b) li, 01 (b) (C^-TXS^ $ e> ^C#^IH^C^^■r 
.R3®VNl'nA^loT'S^l l(Z)*®tci^«4aaf^Micj:y^-a-t§o 

atciRii:rfewr\ s«i i(Z)*®±ic^iie3{c#^E-ts. $e)jc, r^K^xU 

^>SS[i|S^i 5(3Da^gl 1 0 3 (a) Ic^-tJ;^) 
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So 03 (b) iCa^-tJ;e>Jc, ^T^rjKy'xU^^l^m^-i s^'iS^K 
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^-^->:/^c^«tTv^s<z)l?, iMS®T3j<7xU5=->^ilS-?-i 

[0 0 5 3] 
[0 0 5 4] 

:^mmmmiz^M. m^^izB-t^oiz. T4<7xy^>^)is^-i 5:«)^]S^^ 
K'D-MmmxMmmizmm^tit=.2^k7tm^Mi)m^^^o 

[0 0 5 5] 

yaiv^yun^ 1 5 ifimmmR^'MmmxMwmzmn-^tir:^ 2 ^^c^tiMa^m*"^ 

[0 0 5 6] 

*^»®T'li, 01 (b) IC^fXSlC J3V>T, S« 1 1S:?K#;1 6 
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[0 0 6 3] 

1 5li, 4 ia#l9^fl6 S 4. 3ia^l55|fiS3^J;t>*2IlI#ia;ffiS2$:* 
[0 0 6 4] 

z<Dr=.ib. r^^yj^v^ymn^i^itmrni^^i^^rizmi^iQ^i^-^m 

[0 0 6 5] 

iijS:(Dmmiz^;i^s,ymBmif^mtix\>^^m^ i^^'ji^^ymmmm) 1 7 
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#3£(Dg[J^R 2 (D^®{Cfilfi-t-2> 1 MO^ ^ ym^S 17a ^mt^o 

^^>MSl7ali, ^i^^^'n--/ h 1 4 (CI o-f •:3#^£-t-g>o ^.m^kM^t 

s iM®^;i/^5f ^ >^^sai 7 acD#^ i:®r^{c:2fiii|(Z)^>r;r> (z:r-ett:i7 F 

^mtn^o '^-ox. 2^<Dr^y:i^v^ym^i^<^mx^ 

t^fclJawstiSo 03 (a) \zm-tiir)\z^ i-Doy^y :s^^)^yW&^ 
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[0 0 6 8] 

•9->/'iL- F 1 4 kn- Ft--5DNA0i&SI2^IJ, ^ J: t>*-b->^:i-^y h 1 4(07 
[0 0 6 9] 
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"i^ -7 J5f !li 5l5 (55 3^^M T 5j< 7 X y ^ > ® T ^ y MiB^J i 0 -e ti S: 3 - 

S:^-t<6r^y^ (^'[ir^yM) }^)'J#^EUTv^5o 

[0 0 7 0] 

xU5">^^S^l 5CDDNA<Di&SSH^[| (Be^J#-^ 1 ) T'ti 2 5#a®mS$: 1 
#Si:UT, T^y'M^J (gB^'J##2) -eii 9 □ i/> 1 #a ^ UT 

[0 0 7 1] 

*ll»MT:-^M-t-57'>}<7xU^>^)|^^-l 5ti, iB^ri#-^l {C^f DNA 
® i^M^a lC»t5 V ^ T J3 <fc t>' ^ > A ^® 5: 

i^ttttr^y^) JCttm^tiTV^So A^fi^fcii, SH^(J#-^1 feck t>' 2 {C^-r J: 
e)lC, y7K7xU^>IS)iS^-l 5(^T^ y^@B^(I<^l 1 2#gj3J;t>'l 1 3#g 

0[)fe«?)> 3|lI^^a^f||S3#3£(Z)g|5fi^R3®^®;()'J^^;^^-y-2;iC3a<^«-tS 
o r:^yaLV^ym^l 3|lI^MS3#aa(Og|J&R3lCfeVN 

o 

[0 0 7 2] 
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[0 0 7 3] 

(Z)§mR3 7!)^^-r:^;^f^^-2^■^c^i=s1-s p H3ji/i±i i&sr(Dmm\HizmM-t 

o 

[0 0 7 4] 
[0 0 7 5] 

f^^^^mm^MMbxmmi i^mmv. m^^xzo^^mmicnr^yz^v^ym 
mti^nxrtiyaLv^yun^i ^(DMmmm^ loo a g/m i (c-T'S) 

[0 0 7 6] 
[0 0 7 7] 



tiJtiE# 2003-3023873 



#2 001-343526 

[0 0 7 8] 

[0 0 7 9] 
[0 0 8 0] 

[0 0 8 1] 
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[0 0 8 2] 
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[0 0 8 3] 

V 

[0 0 8 4] 
[0 0 8 5] 

09 (a) fej;t>*09 (b) it. Ml (b) {C^-tX@$: $ e> (CMfCiiKt- 
fiS^tl^M^^l 6 i:»^Sl 1 il^ffiV^^3i:^CJ:oT, 4|iI^|&5f||S4#ja(DBI5 

'feR4<Z)v^-r4^AU oTS^i 1 UM-ir-rSo ^©i:^, T 

^Ky'xU^^^llS^^l 5ii, 09 (a) iZBt^^iC. AmM^MS^^m^l 
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f-S. Zl^JEI^li, l®^®±T'3t^L/T^Hr 1119 (b) iZBt^Z) 

[0 0 8 6] 

®ioii, :^Mmmmxm<hti^2i!x^m^am(Dm^mwim^MX':^^. 09 

[0 0 8 7] 

[0 0 8 8] 
(HJfeJ^ffi 3 ) 

[0 0 8 9] 

*-f. ±mMMmmi^^xj^2xi'^m-^tit=.2i!k7tim^mommmthx. e 

P-ROM, E^P-ROMJ&ifCD^jS^^f- h*^#tf ^tl-S. Mil (a) ^J: 

(b) li, ±|Bllife0^UcaLfe^^T'#SSJ^tlfe2r;^7n*5^l^$:#5i>5f- 
h i: b T M V ^ E P - R O M (D±® 0 ^ J; t>*f^® HIT^ § o 
[0 0 9 0] 
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0 o®yt^-:i>y^lcj:UfflSB{cn> hn-;i/f Sz:i:*^BT«gfc;5;^ 

i;f^RrigJ&E P-ROM> E2p-ROMJ^i:*5b"^#ejtl-5<, 
[0 0 9 1] 

SZli:%T'^S. :R^fi£i^{Cti, ±fHIIM?^^l ^CfeV^T, SSl lilLTiiife^M 

"C^M^tvfei/U ^>a«$:Mv^, Jiifei^l^®^®®^) t^Jc^m 

[0 0 9 2] 
[0 0 9 3] 

[0 0 9 4] 
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■fe > ^ if © A >f :t -fe > if S^Tt ^ ^rJM "Ttg 1? -5 o 
[0 0 9 5] 

[0 0 9 6] 

[16^©^^] 

[0 0 9 7] 

SEQUENCE LISTING 

<110> Matsushita Electric Industrial Co., Ltd. 

<i2o> mi&^m<D^m:^m 

<130> 2033830152 
<160> 4 

<170> Patentin Ver. 2.1 
<210> 1 
<211> 504 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Recombinant DNA of Liver Apofer 
ritin of Equus cebellus 
<400> 1 
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tattctactg aagtggaggc cgccgtcaac cgcctggtca acctgtacct gcgggcctcc 60 
tacacctacc tctctctggg cttctatttc gaccgcgacg atgtggctct ggagggcgta 120 
tgccacttct tccgcgagtt ggcggaggag aagcgcgagg gtgccgagcg tctcttgaag 180 
atgcaaaacc agcgcggcgg ccgcgctctc ttccaggact tgcagaagcc gtcccaggat 240 
gaatggggta caaccccaga cgccatgaaa gccgccattg tcctggagaa gagcctgaac 300 
caggcccttt tggatctgca tgccctgggt tctaggaggg cagaccccca tctctgtgac 360 
ttcttggaga gccacttcct agacgaggag gtgaaactca tcaagaagat gggcgaccat 420 
ctgaccaaca tccagaggct cgttggctcc caagctgggc tgggcgagta tctctttgaa 480 
aggctcactc tcaagcacga ctaa 504 
<210> 2 
<211> 167 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Recombinant Liver Apoferritin o 
f Equus cebellus 
<400> 1 

Tyr Ser Thr Glu Val Glu Ala Ala Val Asn Arg Leu Val Asn Leu Tyr 
15 10 15 



Leu Arg Ala Ser Tyr Thr Tyr Leu Ser Leu Gly Phe Tyr Phe Asp Arg 

20 25 30 



Asp Asp Val Ala Leu Glu Gly Val Cys His Phe Phe Arg Glu Leu Ala 
35 40 45 



Glu Glu Lys Arg Glu Gly Ala Glu Arg Leu Leu Lys Met Gin Asn Gin 
50 55 60 
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Arg Gly Gly Arg Ala Leu Phe Gin Asp Leu Gin Lys Pro Ser Gin Asp 

65 70 75 80 

Glu Trp Gly Thr Thr Pro Asp Ala Met Lys Ala Ala He Val Leu Glu 

85 90 95 

Lys Ser Leu Asn Gin Ala Leu Leu Asp Leu His Ala Leu Gly Ser Lys 

100 105 110 

Lys Ala Asp Pro His Leu Cys Asp Phe Leu Glu Ser His Phe Leu Asp 
115 120 125 

Glu Glu Val Lys Leu He Lys Lys Met Gly Asp His Leu Thr Asn He 
130 135 140 

Gin Arg Leu Val Gly Ser Gin Ala Gly Leu Gly Glu Tyr Leu Phe Glu 
145 150 155 160 

Arg Leu Thr Leu Lys His Asp 

165 

<210> 3 
<211> 504 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Recombinant DNA of Liver Apofer 
ritin of Equus cebellus 
<400> 1 

tattctactg aagtggaggc cgccgtcaac cgcctggtca acctgtacct gcgggcctcc 60 
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tacacctacc tctctctggg cttctatttc gaccgcgacg atgtggctct ggagggcgta 120 
tgccacttct tccgcgagtt ggcggaggag aagcgcgagg gtgccgagcg tctcttgaag 180 
atgcaaaacc agcgcggcgg ccgcgctctc ttccaggact tgcagaagcc gtcccaggat 240 
gaatggggta caaccccaga cgccatgaaa gccgccattg tcctggagaa gagcctgaac 300 
caggcccttt tggatctgca tgccctgggt tctaggaggg cagaccccca tctctgtgac 360 
ttcttggaga gccacttcct agacgaggag gtgaaactca tcaagaagat gggcgaccat 420 
ctgaccaaca tccagaggct cgttggctcc caagctgggc tgggcgagta tctctttgaa 480 
aggctcactc tcaagcacga ctaa 504 
<210> 4 
<211> 167 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Recombinant Liver Apoferritin o 
f Equus cebellus 

<400> 1 

Tyr Ser Thr Glu Val Glu Ala Ala Val Asn Arg Leu Val Asn Leu Tyr 
15 10 15 



Leu Arg Ala Ser Tyr Thr Tyr Leu Ser Leu Gly Phe Tyr Phe Asp Arg 

20 25 30 



Asp Asp Val Ala Leu Glu Gly Val Cys His Phe Phe Arg Glu Leu Ala 
35 40 45 



Glu Glu Lys Arg Glu Gly Ala Glu Arg Leu Leu Lys Met Gin Asn Gin 

50 55 60 



Arg Gly Gly Arg Ala Leu Phe Gin Asp Leu Gin Lys Pro Ser Gin Asp 
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Glu Trp Gly Thr Thr Pro Asp Ala Met Lys Ala Ala He Val Leu Glu 

85 90 95 

Lys Ser Leu Asn Gin Ala Leu Leu Asp Leu His Ala Leu Gly Ser Ala 

100 105 110 

Gin Ala Asp Pro His Leu Cys Asp Phe Leu Glu Ser His Phe Leu Asp 
115 120 125 

Glu Glu Val Lys Leu lie Lys Lys Met Gly Asp His Leu Thr Asn He 
130 135 140 

Gin Arg Leu Val Lys Ser Lys Ala Gly Leu Gly Glu Tyr Leu Phe Glu 

145 150 155 160 

Arg Leu Thr Leu Lys His Asp 

165 

mi] 

[02] 
[03] 

03 (a) fej;t>*03 (b) it. 01 (b) iz^-tj:m^-^^i^^miz.mm-t 

<5 0 <fc t>*±ffi0T* ^ S . 
[04] 
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04 mmmmi x^m^ti^ 2ifkfxiU^Bm(Dn^mwim^Mx*:^^o 

[0 6] 
[07] 

0 7 ^ifeJ^M 1 T7i<7 X U 5^>«S[!|§z^'(^#itS:*-t0-e&^o 

[0 8] 

0 8 ti. 2 r 3i<:7 X u 5^>^!|^i^(^ratc?^^$ tifcM^m^6<;tc^-t0 

[09] 

09 (a) fej;t>*09 (b) li, 01 (b) IZ^-tXm^-^^i^nMi^Mm-t 

S ^® 0 t>*±ffi 0 ^ o 
[010] 

[011] 

01 1 (a) fcit; (b) li, E P-ROM©±®0feJ;t>*»T®0"efe^o 
[012] 

0i2ii. m^0mn^m(oi^m:B'^^B-rmv&^o 

1 1 > 2 1 mwi 

1 2 cf^nr 
12a ±m^^ 
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